The iridium phosphorescent complexes, fac-Ir(ppy) 3 , (ppy) 2 Ir(acac) and FIrpic were bought from commercial sources. The meridional tris-cyclometalated complex (mer-Ir(ppy) 3 ) and the heteroleptic complexes with ancillary ligands baring a chiral carbon atom (R/S-edp) are synthesised according to the reported method (Scheme S1). The meridional tris-cyclometalated complex is obtained at a relatively low reaction temperature around 120 o C as a kinetically controlled product via μ-Cl dimer complex. For ancillary ligand R/S-edp, the chirality of the chiral C atoms can be maintained during the synthesis of both the ligands and the following iridium complexes. All the synthesized iridium complexes are purified by column chromatography (silicon gel, eluent = aceton/hexane 1:1 v/v) and recrystallization (diffusion of MeOH into DCM solutions). Since the structural chirality of the complexes is determined by the μ-Cl dimer complexes and no chiral selectivity is noticed during the formation of the dimer complex and the final products. All the commercial products and iridium phosphors synthesized according to the well-established method above are mixtures of equal molar of Λ and Δ isomers. Thus, until now, all the iridium phosphors used in the fabrication of the OLEDs are racemoids. In order to investigate the circular polarized phosphorescent electroluminescence behavior of each isomers, the enantiomer mixtures studied in this work are carefully separated by chiral synthetic HPLC method and sublimed afterwards. The detailed separation conditions can be found in Table S1 below.
Material and Synthesis
The iridium phosphorescent complexes, fac-Ir(ppy) 3 , (ppy) 2 Ir(acac) and FIrpic were bought from commercial sources. The meridional tris-cyclometalated complex (mer-Ir(ppy) 3 ) and the heteroleptic complexes with ancillary ligands baring a chiral carbon atom (R/S-edp) are synthesised according to the reported method (Scheme S1). The meridional tris-cyclometalated complex is obtained at a relatively low reaction temperature around 120 o C as a kinetically controlled product via μ-Cl dimer complex. For ancillary ligand R/S-edp, the chirality of the chiral C atoms can be maintained during the synthesis of both the ligands and the following iridium complexes. All the synthesized iridium complexes are purified by column chromatography (silicon gel, eluent = aceton/hexane 1:1 v/v) and recrystallization (diffusion of MeOH into DCM solutions). Since the structural chirality of the complexes is determined by the μ-Cl dimer complexes and no chiral selectivity is noticed during the formation of the dimer complex and the final products. All the commercial products and iridium phosphors synthesized according to the well-established method above are mixtures of equal molar of Λ and Δ isomers. Thus, until now, all the iridium phosphors used in the fabrication of the OLEDs are racemoids. In order to investigate the circular polarized phosphorescent electroluminescence behavior of each isomers, the enantiomer mixtures studied in this work are carefully separated by chiral synthetic HPLC method and sublimed afterwards. The detailed separation conditions can be found in Table S1 below. 
Crystallography
Single crystals suitable for the study were grown either by evaporation of MeOH in the DCM solutions of the complexes (fac/mer-Ir(ppy) 3 ) or by slow sublimation at high vacuum ((ppy) 2 Ir(acac), FIrpic and (dfppy) 2 Ir(R/S-edp)).
The crystallographic data were collected by a Siemens SMART CCD diffractometer (Bruker Daltonic Inc.) at room temperature employing graphite-monochromated Mo Kα radiation (λ = 0.71073 Å). The crystals of fac-Ir(ppy) 3 obtained by solution method were measured in sealed tubes in mother liquor. The cell parameters were retrieved using SMART software and refined with SAINT on all observed reflections. Absorption corrections were conducted with SADABS supplied by Bruker. The final structures were resolved using SHELXTL software package. Initial atomic positions were located by Patterson method using XS program, and the structures of the complexes were refined anisotropically by the least-squares method. Hydrogen atoms were fixed in calculated positions and refined as riding atoms with uniform U iso values. The absolute configurations of these chiral complexes were determined by the Flack factors. Figure S1 . Chemical structures and crystallography ORTEP diagrams of Λ-mer-Ir(ppy) 3 isomers. The thermal ellipsoids are depicted at 40% probability, and the hydrogen atoms are omitted for clarity. The following colours are used to represent the atoms: iridium (teal), carbon (black), nitrogen (blue).
Spectral Measurements
The absorption profiles were measured on a Shimadzu UV-3100 spectrophotometer as CH 2 Cl 2 solutions (1.0 × 10 -5 M) at room temperature. The ECD spectra were recorded on a Jasco J-810 circular dichroism spectrometer with 'Standard' sensitivity at 100 nm min 
